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IMAGE PROCESSING PROGRAM, COMPUTER-READABLE RECORDING 
MEDIUM RECORDED WITH IMAGE PROCESSING PROGRAM, IMAGE 
PROCFSSING METHOD AND IMAGE PROCESSING APPARATUS 

This application is a continuation of PCT/JP0^00605 f filed on January 28, 2002. 

TECHNICAL FIELD 

The present invention relates to an image processing technique that 
determines automatically and highly accurately parameters for image correction 
processing, and Improves the Image quality of an image. 

BACKGHOUND ART 

Heretofore, there has been performed gradation correction processing such 
as changing the brightness or contrast of an image which requires Ihe improvement in 
image quality, using an image processing apparatus. In such an image processing 
apparatus, an operator recognizes a problem in The Image subjectively, and 
determines parameters for improving the problem based on his/her experience, to 
thereby perform the gradation correction processing by trial and error. 

However, since the gradation correction processing is performed by trial and 
error, sometimes the operator must perform me gradation correction processing 
repetitively, white changing Ihe parameters diversely, until the intended image quality 
can bo obtained. In this case, labor of the operator required tor improving the image 
quality is considerable, and this problem Is particularly noticeable In general users who 
use photo-retouching software or the lite, since they do not have enough knowledge 
relating to image processing. 

Recently, a technique for automatically performing image correction 
processing has been developed, in order to reduce the labor of the operator. With this 
technique however, since the parameters for the image correction processing are 
determined, without recognizing a main object in the image, a corrected image may be 
significantly different from The image quality Uiat the operator intends. 
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In view of the problems described above, it is an object of the present 
invention to provide an image processing technique that can improve the image quality, 
while considerably reducing the labor of the operator, by determining automatically 
and highly accurately parameters for the image correction processing, corresponding 
to a feature quantity of the image. 

DISCLOSURF OF THE INVENTION 

In an image processing technique according to the present invention, an 
Image condition is judged based on a mean value and a standard deviation of feature 
quantity of an Image, and also Image correction information in the image condition is 
created based on the mean value and the standard deviation, to thereby correct ihe 
image, based on the created image correction information. The "image condition" 
herein stands for an index for classifying, for example, the brightness of the image as 
"bright", "normal" or "dark", and the contrast as "high", "normal" or "low". 

In this manner, parameters for the Image correction processing are 
determined automatically and highly accurately corresponding to the feature quantity 
of the image, and the image correction processing is performed basfld on the 
parameters. Therefore, the image qualily can be improved, while considerably 
reducing labor of an operator who performs the image processing. 

Further, it is desirable that the image condition is judged by a probability 
belonging to each image condition, calculated by a two-dimensional normal 
distribution probability function In which the mean value and the standard deviation of 
the image feature quantity are variables. In this case, when the maximum value of the 
probability is larger than a predetermined value, then desirably, the Image condition 
which becomes the maximum probability is judged to be the image condition of the 
image. On the other hand, when the maximum value of the probability is the 
predetermined value or less, then it Is desirable to judge that tfie image belongs to a 
plurality of image conditions, that is, the image te in an intermediate condition. When it 
is judged that the image belongs to a plurality of image renditions, thBn desirably, 
' Image correction information is created, by integrating the Image correction 
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information in the respective Image conditions corresponding to the probability. 

In such a configuration, if the Image condition is Judged by the 
two-dimerurfonaf normal distribution probability function, the image condition of the 
image can be judged highly accurately, by appropriately setting the two-dimensional 
normal distribution probability function. Moreover, when the maximum value of the 
probability fs larger than the predetermined value, if ft is judged that the image 
condition having the maximum probability is the image condition of the image, the 
Image condition can be judged uniquely, On if le other hand, when the maximum value 
of the probability is the predetermined value or less, if it is judged that the image 
belongs to a plurality of image conditions, an image intermediate among the plurality of 
image conditions can be processed hrghfy accurately. In this case, the image 
correction information in the respective image conditions is integrated corresponding 
to rhe probability to create the image correction information, thereby enabling lo create 
image correction information taking the intermediate condition into consideration. 

Moreover, the mean value and the standard deviation of the image feature 
quantity in each area obtained by dividing the image into a plurality of areas, may be 
multiplied by a weighting value corresponding to a difference between the maximum 
value and the minimum value of the image feature quantity in each area, and the sum 
of multiplied values is then designated as the mean value and The standard deviation 
of tile image feature quantity. In this manner, the mean value and the standard 
deviation of the image feature quantity is extracted with a focus on an area considered 
to be a main part in the image. As a result, the Judgment of the image condition can be 
performed with higher accuracy, as compared with a method of extracting the mean 
value and the standard deviation of the image teature quantity from the whole image. 

Other than the above, whether or not a corrected image is an intended image 
may be input and an input result is stored, and the probability that the corrected image 
is the intended image may be displayed based on the stored input result. In this 
manner, when a large amount of images is processed collectively by batch processing 
or the like, it Is only necessary lo visually confirm a correction result of the image 
having a low probability, thereby considerably reducing the labor of the operator. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

FIG, 1 is a block diagram of an image processing apparatus, which realizes 
the present invention, 

FIG, 2 is a flowchart showing the processing content in an image statistics 
extracting section. 

FIG. 3 shows a procedure for dividing an input image to calculate image 
statistics, in which (A) shows an input image, (B) shows the divided input image and 
(C) shows weighting values for respective areas. 

FIG. 4 is a flowchart showing the processing content in an image condition 
recognizing section. 

FIG, 5 fs a flowchart showing the processing content in an image correction 
information creating section. 

FIG. 6 is a flowchart showing the processing content In an Image correcting 

section, 

FIG- 7 is a flowchart showing the processing content in an adopted image 
information informing section. 

FIG. 8 is a flowchart showing the processing content in an adopted image 
Information creating section. 

BEST MODE FOR CARRYING OUT THE INVENTION 

An outline of an imago processing technique according to the present 
invention will he described first 

In the present invention a database is constructed in order to determine 
parameters for image correction processing, In other words, a plurality of images, 
whose image conditions are different from each other, is prepared as reference 
images, range transformation is conducted so that densities of the respective images 
are distributed over the whole density range, to perform the density normalization, and 
these images are set to normalized images. Next, the normalized image is displayed 
on a display device such as a display, and classified into respective image conditions 
by visual inspection of an operator. The "image condition" herein stands for an inde* 
for classifying, for example, the brightness of the image as "bright", "normal" or "dark", 
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and the contrast as "high", "normal" or loW. When the operator has sufficient 
knowledge and experienoe relating to the imago processing, th reference imag itself 
may be displayed without performing The density normalization. 

A luminance component Y for all pixels is then extracted tor the normalized 
image classified Into the respective Image conditions, and a luminance mean value n 
and a luminance standard deviation a are respectively calculated by the following 
equations, wherein n denotes the number of pixels In the Image. 




The luminance mean value fi and the luminance standard deviation a of the 
image included in the respective Image conditions are set to variables, to create a 
two-dimensional normal distribution probability function for each image condition, 
which is set as an image condition probabilfty function Fj (x, y) expressed by the 
following equation, wherein jti x and My respectively denote mean values of the 
luminance mean value jui and the luminance standard deviation <j of the normalized 
image in the respective image conditions, and cr x and ay respectively denote a 
standard deviation of the luminance mean value jj, and the luminance standard 
deviation a of the normalized image in the respective image conditions. Moreover, pxy 
denotes a correlation coefficient between the luminance mean value fx and the 
luminance standard deviation c of the normalized image in the respective image 
conditions. 



Fi(x,y) = 



1 eg! 1 f (x-U x ) 2 t (Y-My) 2 gp^x-MxXy-Hy? 



2XO*Oyjl' p^y [ 2(1- P^) 



The image condition probability function Fj (x f y) created In this manner is 
stored in the database {breach image condition. 

Moreover, an equal probability ellipse, being a group of points having equal 
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probability value, is integrated for each image condition probability function Fj (x, y) f to 
thereby divide it into a plurality of previously set probability sections. At this tim , all 
the probability values of the respective probability sections are made equal. 
Furthermore, a unique number is added to each probability section obtained by 
dividing the image condition probability function tram the central part towards the 
peripheral parts, and these are set to probability section numbers of the respective 
Image oondtoona. Counters for counting the "number of adopted images' 7 and 
"number of unadopted images" are respectively provided corresponding to These 
probability section numbers, and the contents thereof are initially set to 0. 

Through such a series of processing, preparation for image processing with 
respect to an image whose image condition is unknown is completed. In the database 
for determining the parameters for the image correction processing, a default may be 
set using a plurality of images indicating representative image conditions. 

The image processing with respect to the Image whose Image condition Is 
unknown is performed in the following manner 

At first the range transformation is conducted so that density of the image is 
distributed over the whole density range, to perform the density normalization, and this 
image is set to a normalized image P. A luminance component Y is extracted from the 
normalized image P for all pixels, to thereby calculate the luminance mean value m and 
the luminance standard deviation a, respectively, 

Here r the luminance mean value m and the luminance standard deviation c in 
the normalized image P may be calculated by dividing the normalized Image P Into a 
plurality of m areas and integrating the luminance mean values Mm and the luminance 
standard deviations dm in the respective areas. In other words, the normalized image 
P Is divided Into the plurality of m areas, and the luminance component Y is extracted 
for each area, to thereby respectively calculate the luminance mean value Mm and the 
luminance standard deviation cr m , A luminance difference between the highest 
luminance and the lowest luminance in each area is calculated, to determine a 
weighting value uniquely determined according to the luminance difference. At this 
time, the area having a large luminanue difference has variations in contrast, and 
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hence ft can be judged thai there exisls a plurality of pixels havfng different brightness, 
hue and chroma, and more contours exist as compared with other areas. On the other 
hand, the area havfng a small luminance difference has less variation m contrast, and 
hence rt can be Judged that pixels having different brightness, hue and chpoma are not 
so many as compared with the area having the large luminance difference. Therefore, 
the weighting value Is set to a large value In the area havfng the large luminance 
difference and to a small value in the area having the small luminance difference. 

The luminance mean value Mm and the luminance standard deviation o m are 
then multiplied by the weighting value for each area, and the sum of respective 
multiplied values is obtained, to thereby calculate the luminance mean value u and the 
luminance standard deviation a in the normalized image R In this manner, the main 
object to be noted existing in the image is emphasized, and parameters for the image 
correction processing can be determined with higher accurately. 

When the luminance mean value fj and the luminance standard deviation a In 
the normalized image P can be calculated, these are substituted in the image condition 
probability functions F, (x, y) in the respective image conditions, to calculate the 
probability values in tt le respective Image conditions. 

When the maximum probabilfty value is larger than a predetermined value a, ft 
is assumed that the image condition having the maximum probability value is the 
image' condition of the normalized Image R Then, the probability value proportion of 
the (mage condition having the maximum probability value is set to 1 f and the 
probability value proportion of other image conditions is set to 0, in order to uniquely 
determine the image condition of the normalized image R On the other hand, when 
tire maximum probability value is the predetermined value a or less, it ia judged that 
the image condition of the normalized image P cannot be determined uniquely, and 
hence the probability value proportion in eauh image condition is calculated by the 
following manner. That is, the sum of the probability values in the respective Image 
conditions is calculated, and the probability value in each image condition is divided by 
the sum of the probability values, to thereby calculate the probability value proportion 
in each image condition. 
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When the probability value proportion in each image condition can be 
calculated, the image correction information is created. Th image correction 
information includes parameters for correcting the Image condition to the most 
appropriate image condition with respect to the luminance mean value jll and the 
luminance standard deviation <r indicating the image condition, in other words, when 
the (mage condition of the normaffzed Image P is determined uniquely, it is assumed 
that image correction information relating to the image condition having the probability 
value proportion of 1 is set to image correction information of the normalized Image R 
On the other hand, when the image condition of the normalized image P is' not 
determined uniquely; the probability value proportions are integrated corresponding to 
the probability value proportions In the respective Image conditions and this Integrated 
value is set to the Image correction information of the normalized image P, 

Image correction is then performed on the normalized image P using the 
image correction information. In this manner, the normalized image P is corrected to 
The optimum image condition. In the description below, a corrected image is referred 
to as a corrected image P. 

Next, a probability zone lo which the probability value of the normalized image 
P belongs is calculated for each image condition. The sum of the number of adopted 
images is divided hy the sum of the number of adopted Images and the number of 
unadopted images in each /mage condition, for each calculated probability zone, to be 
informed to the operator as the "probability" of the normalized Image P. Howevar, 
when the sum of the number or adopted images and the number of unadopted images 
in each image condition is 0, the probability is not calculated, and the operator is 
informed that the probability is uncertain. 

When the probability is informed to the operator, the corrected image P' is 
displayed on a screen, so that the operator judges visually whether or not the 
corrected image P te the adopted image corrected to be in an Intended image 
condition. When the corrected Image P f Is The adopted image, the probability value 
proportion is added to an adopted image counter, in the corresponding probability 
zones in the respective image conditions. On the other hand T when the corrected 
image F is the unadopted image, the probability value proportion is added to an 
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unadopted image counter, in the corresponding probability zones In the respective 
image conditions. 

The processing after displaying the probability may be performed according to 
the instructfon of The operator 

A specific example of the present invention mil be described with reference to 
the appended drawings. 

FIG. 1 shows a configuration of an image processing apparatus which realizes 
the image processing technique according to the present invention. The image 
processing apparatus is constructed on a computer equipped with at least a central 
processing unit (CPU) and a memory, and Is operated according to a program loaded 
in the memory. 

The Image processing apparatus comprises image condition DB 10, image 
correction DB 12, an adopted and unadopted image DB 14, an image statistics 
extracting section 16, an image condition judging section 18 r an image correction 
information creating section 20, an image correcting section 22, an adopted image 
information informing section 24, and an adopted image information creating section 
26. 

In the image condition DB 10, the Image condition probability function Fj (x, y) 
is stored for each image condition. The image condition probability function F* (x, y) is 
created through the process described above. 

In the image correction DB 12, a gamma value y, corresponding to the 
luminance mean value fi and the luminance standard deviation cr is stored for each 
image condition, as a parameter for the image correction processing, 

In the adopted and unadopted image DB 14, an adopted Image counter AGn 
and an unadopted image counter RQ n are stored as indexes indicating whether or not 
a gamma-corrected image is to be accepted. The adopted image counter AQ, and the 
unadopted image counter RGn are constructed so that a real value can be calculated, 
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taking Into consideration that the Image may belong to a plurality of image conditions,' 

The image statistics extracting section 1 6 extracts the luminance mean value 
jll and the luminance standard deviation a as an image feature quar rtfly of an image to 
be image processed (hereunder referred to as "input image 11 ). In other words, after the 
density of the input image is normalized by the range transformation, the luminance 
mean values \i and the luminance standard deviations <j with respect to the luminance 
component of ail pixels are respectively calculated- The Image statistics extracting 
section 16 realizes a statistics extracting function, a statistics extracting step and 
statistics extracting means* 

The image condition judging section 18 calculates the probability value 
proportion Gj in each image condition of the input Image, based on the luminance 
mean value u and the luminance standard deviation a In the normalized Image R The 
"probability value proportion" herein stands for the proportion at which the input image 
belongs to each image condition, and for example, when The brightness is slightly dark, 
the probability value proportions in a bright condition, a normal condition and a dark 
condition become 0.0, 0-5 and 0,5 r respectively. The image condition judging section 
18 realizes an Image condition judging function, an Image condition judging step and 
imago condition judging means, 

The image correction Information creating section 20 creates image correction 
information for correcting the image condition of tiie input [mage to an optimum. In 
other words, image correction Information in the respective image conditions is read 
from the image correction DB 12, based on the luminance mean value y. and the 
luminance standard deviation c In the normalized image P r to create The image 
correction information wfth respect to the whole image corresponding to the probability 
value proportion Q[. The image correction information creating section 20 realizes a 
correction information creating function, a correction information creating step and 
correction information creating means. 

The image correcting section 22 corrects the input image based on the image 
correction information created by the image correction information creating section 20. 
The image correcting section 22 realizes an Image correcting function, an image 
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correcting step and image correcting means. 

The adopted Image Information Informing section 24 Informs the operator of 
the "probability". Here, ihe "probability" is an index indicating the likelihood that the 
corrected image P Is corrected to the image condition Intended by the operator The 
adopted image information informing section 24 realizes a probability display function.. 

In the adopted Image Information creating section 26, whether or not 
correction intended by the operator has been performed with respect to the input 
image is input to update the adopted image counter AC^ or the unadopted image 
counter RQn stored In the adopted and unadopted Image DB 14. The adopted image 
information creating section 26 realizes an input function and an input result storing 
function. 

FIG. 2 shows extraction processing of the image feature quantity executed in 
the Image statistics extracting section 16. 

in step 1 (in the figure, abbreviated as n Si and similarly thereafter), the input 
image fs input The input image is a color image in which RGB form the color space, 
and for example, an image obtained by scanning a silver-salt photograph by a scanner, 
or an image photographed by a digital camera Is used. 

in step 2, the normalized image P obtained by normalizing the density of the 
input image is created. In other words, the range transformation of the input image is 
conducted so that the density of the pixels in the input image is distributed over the 
whole range where the density can be distributed (for example, from 0 to 255 tn an 
image having eight bits for each color), to thereby create the normalized image R. 

In step 3, the luminance component Y is extracted by, for example, the 
following equation, for the whole pixels fn the normalized image R Here, R, G and B 
respectively indicate values of The RGB components in The pixel. 

Luminance Y - 0.30 * R + 0-59 * G + 0.11 * B 

In step 4, It fs judged whetfier or not the image feature quantity is to be 
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extracted from the whole image. The construction is desirable such that, whether or 
not the image feature quantity is to be extracted from the whole imag , can be 
optionally set on the semen where the operation of the Image processing apparatus Is 
performed. If the image feature quantity is to be extracted from the whole image, 
control proceeds to step 5 (Yes), white if the image feature quantity is not to be 
extracted from the whole Image, control proceeds to step 6 (No). 

In step 5, the luminance mean value n and the luminance standard deviation a 
are calculated for all pixels in the normalized image P by the following equations. Here, 
n denotes the number of pixels in the normalized image R 

ji n 

In step 6, the normalized Image P Is divided Into a plurality of areas. For 
example, as shown in (A) and (B) of RG 3, the normalized image P is evenly divided 
into three longitudinally and laterally, respectively, to obtain nine areas Am (1 £ m <: 9) 
having a substantially uniform area. 

In step 7, the luminance mean value y m and the luminance standard deviation 
om are calculated for each area Am by the following equations, wherein n m denotes the 
number of pixels in the area Arp. 

I* 1 n m 

In step 8, the maximum luminance Ymax and the minimum luminance Y m i n of 
the pixel arc determined for each area Am and a luminance difference D m between 
them is calculated by the following equation- 
Luminance difference D m - Ymax - Y m t n 

In step 9, as shown In (C) of FIG. 3, a weighting value Cm uniquely determined 
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corresponding to the luminance difference D m Is calculated. Here, the weighting valu 
Cm is set such that the weighting value in an area having the largest luminance 
difference is 1 .0, and the weighting value in oilier areas is a value smaller tf ran 1 .0 (for 
example, 0.0). 

hi step 10, the luminance mean value ju and the luminance standard deviation 
<j of the whole image are calculated by the following equations, taking Info 
consideration the feature of each area Am- 

According to the processing of from step 1 to step 10 described above, the 
normalized Image P obtained by normalizing the density of the input image Is created,, 
and the luminance Y is extracted from all pixels. Wf len the image feature quantity is to 
be extracted from the whole image, the luminance mean value jz and the luminance 
standard deviation a are calculated for ail pixels In the normalized image R On the 
other hand, when the image feature quantity is not extracted from the whole Image, the 
normalized image P is divrded into the plurality of areas An, and the luminance mean 
value iim and the luminance standard deviation a m are calculated for each area Am. 
Then, the luminanoo mean value fi and the luminance standard deviation a of the 
whole image ana calculated, using The weighting value Cm corresponding to the 
luminance difference D m in each area /V 

Therefore, when the normalized image P is divided into the plurality of areas 
A*, in an area having a large luminance difference, there are variations in contrast, and 
hence it is expected that there exists a plurality of pixels having different brightness, 
hue and chroma, and more contours exist as compared with other areas. Therefore, 
the image statistics value is extracted, with a focus on an area containing a main part 
to be noted, and hence the feature of the image can be extracted highly accurately 

FIG, 4 shows the probability value proportion calculation processing executed 
in the image condition judging section 1 6. 
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In step 11 , the luminance mean value ji and the luminance standard deviation 
<r are input 

In step 1 2, the luminance moan value ^ and the luminance standard deviation 
a are substituted in the image condition probability function Fi (x f y) (1 £ i <> 3) stored in 
the image condition DB 10, to calculate the probability value F, (ji t a) in each irrjage 
condition. 

In step 13, ft is judged whether or not the maximum value F max of the 
probability value is larger than the predetermined value cl it the maximum value Fm» 
is larger than the predetermined value a, control proceeds to step 1 4 (Yes), while if the 
maximum value F ma3C is the predetermined value <x or less, control proceeds to step 1 S 
(No). 

in step 14, the probability value proportion Qi in the image condition In which 
the probability value becomes the maximum is set to 1.0, and the probability value 
proportion Qi in other conditions is set to 0,0. 

In step 15, the total of the probability values of all image conditions is 
calculated according to the following equation, and the probability value in each image 
condition is divided by the total of the probability values, and the result is set to the 
probability value proportion G; (1 £ i £ 3). 

Gf - 3 FfUc7) , where 1 < r £ 3 

According to the processing of from step 11 to step 15 described above, the 
probability value proportion G| in each image condition is calculated, based on the 
luminance mean value y. and the luminance standard deviation rr in the normalized 
image P. Therefore, the proportion at which the input image belongs to the respective 
image conditions can be understood through the probability value proportion 
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FIG. 5 shovys the image correction information creation processing, executed 
in the fmage correction information creating section 20, 

In step 21 , the probability value proportion G t in each image condition is input 

In step 22, the image correction Infonnalibn corresponding to the luminance 
mean value u and the luminance standard deviation cr in the normalized image P, 
specifically, the gamma value yi (1 £ f £ 3) is read from die image correction DB 12. 

In step 23, a gamma value y P for correcting the input image is obtained. That 
Is to say, as shown In the following equation, the probability value proportions Q\ in the 
respective fmage conditions of the normalized image P and the gamma value yi arc 
multiplied, and tne sum thereof is set to the gamma value y p for correcting me image 
correction. 

According to the processing of from step Pi m step 23 described above, the 
gamma values Yi in the respective image condition corresponding to the luminance 
mean value y. and the luminance standard deviation a in the normalized image P are 
read. Then, the read gamma values vi is distributed and Integrated, corresponding to 
the probability value proportions Gj in the respective image conditions of the 
normalized fmage P, to thereby obtain the gamma value y p for correcting the input 
image. 

FIG. 6 shows image correction processing for the input image, executed in the 
(mage correcting section 22. 

In step 31, the input image and the image correction Information are input. 

In step 32, gamma correction is executed on the Input image, according to the 
following equation, using the gamma value ypi being the image correction information. 
In the gamma correction, a pixel value x of the input image is converted to an output 
pixel value y by a gamma curve. Here, the gamma connection is executed on the 
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respective components of RGB in th input image, and an output Image thereof is set 
to the corrected image P. 

y«x rp 

In step 33, the corrected fmage P Is dfsplayed via the display device. 

According rq the processing of from step 31 to step 33 described above, the 
gamma correction is executed on the input image, using the gamma value y p as the 
image correction Information. Then, the corrected image P is displayed via the display 
device. 

FIG. 7 shows "probability" informing processing executed in the adopted 
image information informing section 24. 

In step 41 , the probability value Fj (jj.rr) (1 <: i s 3) of the normalized Image P in 
each image condition is input. 

In step 42, tf le probability *one n to which the probability value Fi fci f a) of the 
normalized image P in each image condition belongs is calculated. 

In step 43, the adopted image counter AQn and the unadopted image counter 
RQn in each image condition are taken out from the adopted and unadopted image DB 
14, for ttie caluilated probability zone n, and "probability" R of the input image is 
cafculatcd according to the following equation. However ff rn the following equation, if 
the denominator is 0, The "probability* R is not cafculaied, and the operator is Informed 
that the 'probability* is uncertain. 

R a a 

In step 44, the 'probability* R is displayed via the display device. 
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According to the processing of from step 41 to step 44 described above, th 
"probability" R is informed to the operator of the image processing apparatus, ad an 
Index Indicating the "probability* that the irrtended correction has been performed. 
Therefore, for example, even when a large amount of images is collectively processed 
by batch processing, it is only necessary to visually confirm The correction result of the 
Images having the "probability R of the predetermined value or less, thereby further 
reducing the labor of the operator. 

I1Q. 8 shows update processing of the adopted image counter and the 
unadopted image counter, executed in the adopted image information creating section 
26, 

In step 51 , the probability zone n In each Image condition is input. 

In step 52, the judgment result by the visual inspection of the operator, of 
whether the corrected Image P is the "adopted image" close to the intended image 
condition, or the "unadopted Imago* far from the Intended image condition, Is input. 

In step 53, it is judged whether or not the corrected image P T is the adopted 
image. If the corrected image P is the adopted image, control proceeds to step 54 
(Yes), while If the corrected Image P is the unadopted image, control proceeds to step 
55 (No), 

In step 54, the adopted image counter AQ n in the probability zone n stored in 
the adopted and unadopted image DB is updated for each image condition according 
id the following equation. 

AQn-ACm + G, 

In step 55, the unadopted Image counter RCjp in the probability zone n stored 
In the adopted and unadopted image DB is updated for each image condition 
according to the following equation. 

RQn = RCm 1 G, 

According to the processing of from step 51 to step 55 described above, the 
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adopted image counter or the unadopted image counter is updated according to the 
judgment rqsult of the "adopted imag n or the "unadopted image" indicating whether or 
not the corrected image P is to be accepted. Therefore, as the number of uses of the 
image processing apparatus £ increased, the data for calculating the "probability" n of 
the corrected image P is enriched, thereby enabling improvement in the calculation 
accuracy. 

According to the image processing apparatus having such a configuration, the 
probability value proportion G\ in each image condition to which the input image 
belongs is calculated by the Image condition probability function F? prepared in 
advance, based on the luminance mean value \i and the luminance standard deviation 
<r indicating the feature quantity of the input image. Then, the gamma vaJues as the 
image correction information in the respective image conditions are calculated, and 
the gamma value y ? is calculated by distributing and integrating the gamma values Y2 
corresponding to the calculated probability value proportion G|. Thereafter, the input 
image is gamma-corrected by the gamma value y p . Hence, the parameters for the 
image correction are automatically set, by appropriately setting the image condition 
probability function F| in each image condition, and the input image is corrected without 
the intervention of the operator. As a result, since the parameters for the image 
correction processing are automatically and highly accurately determined 
corresponding to the image feature quantity, the image quality can be Improved, while 
considerably reducing the labor of the operator. 

When the corrected image Is displayed, the labor of the operator can be 
further reduced, by also displaying the "probability* as an index indicating the likelihood 
that rt is; an image intended by the operator. In orher words, the operator needs only to 
selectively monitor or inspect the images having low "probability*, without the need of 
monitoring or inspecting ail corrected images. Here, since the "probability* Is 
calculated based on the adopted image counter and the unadopted image counter in 
which the judgment results by the visual inspection of the operator are accumulated, 
then with an increase in the number of use of the image processing apparatus, the 
data for the calculation is enriched, thereby enabling improvement fn the calculation 
accuracy. 
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If a program for realizing such functi ns fs recorded on a computer-readable 
recording medium, such as a magnetic tap , a magnetic disk, a magnetic drum, an IC 
card, a CD-ROM, a DVD-ROM or the like, the image processing program according to 
the present invention can be distributed in the market. Then, a person who acquires 
such a recording medium can easily construct the image processing apparatus 
according lo the present invention using a general wjmputer. 

INDUSTRIAL APPLICABILITY 

As described above, the image processing technique according to the present 
Invention can Improve image quality, while considerably reducing the labor of Itie 
operator, by determining the parameters for the image correction processing 
corresponding to The Image feature quantity automatically and highly accurately. 
Hence, it is extremely useful. 



